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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on January 
8, 2009 has been entered. 

Response to Arguments 

2. Applicant's arguments with respect to claims 21 and 164 have been considered 
but are moot in view of the new ground(s) of rejection, necessitated by amendment. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 21 and 164 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Terry, Jr. et al (U.S. Patent 6,473,644). 
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Regarding claims 21 and 164, Terry discloses an electrode device (e.g. 15), 
configured to be coupled to a vagus nerve (e.g. column 6, line 6); and a control unit 
(e.g. 35), configured to: drive the electrode device to apply an electrical current to the 
vagus nerve and configure the current to modify atrial motion of the subject to a level 
sufficient to reduce a risk of an occurrence of a thromboembolic event (e.g. column 8, 
line 57 - column 9, line 18). 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 22, 24, 165, and 167 are rejected under 35 U.S.C. 102(e) as anticipated 
by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Terry, Jr. et al. 
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Regarding claims 22, 24, 165, and 167, Terry discloses configuring the current 
to modify blood flow within an atrium of the subject and increase blood flow out of a left 
atrial auricle of the subject (e.g. column 8, line 57 -column 9, line 18). Because Terry 
teaches that coronary blood flow is increased through the heart, it is understood that 
blood flow within the atrium and out of the left atrial auricle would increase. 

In the alternative, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the current that increases coronary 
blood flow as taught by Terry with a current that increases blood flow within the atrium 
and out of the left atrial auricle, since such a modification would provide the predictable 
results of improving cardiac output in order to treat a patient's cardiac insufficiency, 
such as atrial fibrillation. 

8. Claims 23, 166, 361, and 362 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Terry, Jr. et al. 

Regarding claims 23, 166, 361, and 362, Terry discloses the claimed invention 
except for the subject is suffering from atrial fibrillation and from increased risk of 
thromboembolic events. However, Terry does mention in the in the background of the 
invention that vagal stimulation is used to treat atrial fibrillation as set forth in column 2, 
lines 56 - 63. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the subject as taught by Terry with a subject 
suffering from atrial fibrillation as taught by Terry in the background of the invention, 
since such a modification would provide the predictable results of returning a heart 
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under atrial fibrillation to a normal heart rate and improving blood flow throughout the 
heart. 

It is noted that a thromboembolic occurrence is a common side effect of atrial 
fibrillation. Therefore, any treatment of atrial fibrillation would also treat thromboembolic 
occurrences because of the improved blood flow. 

9. Claims 25 and 168 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Terry, Jr. et al. as applied to claims 21 and 164 above, and further in view of Alt. 

Regarding claims 25 and 168, Terry discloses the claimed invention except for a 
sensor to detect atrial fibrillation and control stimulation responsively to the sensor 
signal. Alt teaches it is known to use a sensor configured to detect an occurrence of 
atrial fibrillation (AF) and generate a sensor signal responsive thereto, wherein the 
control unit is configured to receive the sensor signal, and to drive the electrode device 
to apply the current responsively to the sensor signal as set forth in column 3, lines 20 - 
25. It would have been obvious to one having ordinary skill in the art at the time the 
invention as made to modify the invention as taught by Terry with the sensor and closed 
loop system as taught by Alt, since such a modification would provide the predictable 
results of allowing the therapy to take effect quickly and automatically as soon as atrial 
fibrillation is detected. 

10. Claims 30, 31, 173, and 174 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Terry, Jr. et al. as applied to claims 21 and 164 above, and further in 



Application/Control Number: 10/560,654 Page 6 

Art Unit: 3762 

view of Gross et al. (U.S. Patent Application Publication 2003/0045909). 

Regarding claims 30, 31, 173, and 174, Terry discloses the claimed invention 
except for the control unit is configured to configure the current to include a stimulating 
current, which is capable of inducing action potentials in a first set and a second set of 
nerve fibers of the vagus nerve, and an inhibiting current, which is capable of inhibiting 
the induced action potentials traveling in the second set of nerve fibers in an afferent 
direction toward a brain of the subject, the nerve fibers in the second set having 
generally larger diameters than the nerve fibers in the first set, and wherein the control 
unit is configured to drive the electrode device to apply the stimulating current and the 
inhibiting current to the vagus nerve. Gross teaches that it is known to use a control 
unit that is configured to configure the current to include a stimulating current, which is 
capable of inducing action potentials in a first set and a second set of nerve fibers of the 
vagus nerve, and an inhibiting current, which is capable of inhibiting the induced action 
potentials traveling in the second set of nerve fibers in an afferent direction toward a 
brain of the subject, the nerve fibers in the second set having generally larger diameters 
than the nerve fibers in the first set, and wherein the control unit is configured to drive 
the electrode device to apply the stimulating current and the inhibiting current to the 
vagus nerve as set forth in paragraphs 59 - 60. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the current 
as taught by Terry with one that induces action potentials in some nerve fibers and 
inhibits action potentials in other nerve fibers as taught by Gross, since such a 
modification would provide the predictable results of minimizing any unintended side 
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effects that an unblocked signal would have on other parts of the body. 

11. Claims 32, 35, 36, 37, 39, 42, 43, 175, 178, 179, 180, 182, 185, 186, 363, and 
364 are rejected under 35 U.S.C. 103(a) as being unpatentable over Terry, Jr. et al. as 
applied to claim 21 above, and further in view of Osorio et al. (U.S. Patent 6,341 ,236). 

Regarding claims 32, 37, 175, 180, 363, and 364, Terry discloses the claimed 
invention except for the control unit is configured to: during a first stimulation period, 
configure the current to cause a reduction in a force of contraction of atrial cells of the 
subject, and during a second stimulation period, configure the current to cause an 
increase in the reduced force of contraction of the atrial cells, by driving. Osorio 
teaches that it is known to drive the electrode device to apply the current during the first 
stimulation period, and withhold the electrode device from applying the current during 
the second stimulation period, which would cause a reduction in a force of contraction of 
atrial cells of the subject during the first period and an increase in the reduced force of 
contraction of the atrial cells during the second period as set forth in column 10, lines 16 
- 20. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the stimulation periods as taught by Terry with the 
stimulation periods as taught by Osorio, since such a modification would provide the 
predictable results of adjusting the vagus nerve stimulation in an efficient manner in 
order to optimize therapeutic delivery and maximize cardiac output. 

It is noted that the "off period is a second stimulation period because it works 
directly with the "on" period and has a direct effect on the overall stimulation. 
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Regarding claims 35, 36, 178 and 179, Terry discloses the claimed invention 
except for the control unit is configured to configure the current to have a first frequency 
and amplitude during the first stimulation period, and a second frequency and amplitude 
during the second stimulation period, the first frequency greater than the second 
frequency. Osorio teaches that it is known that the control unit is configured to 
configure the current to have a first frequency and amplitude during the first stimulation 
period, and a second frequency and amplitude during the second stimulation period, the 
first frequency greater than the second frequency as set forth in column 5, lines 16 - 21 . 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the stimulation periods as taught by Terry with the 
stimulation periods as taught by Osorio, since such a modification would provide the 
predictable results of adjusting the vagus nerve stimulation in an efficient manner in 
order to optimize therapeutic delivery and maximize cardiac output. 

Regarding claims 39 and 182, Terry discloses the claimed invention except for 
the control unit is configured to configure the current so as to induce action potentials in 
the vagus nerve during the first and the second stimulation periods. Osorio teaches that 
it is known that the control unit is configured to configure the current so as to induce 
action potentials in the vagus nerve during the first and the second stimulation periods 
as set forth in column 7, lines 62 - 65 and column 5, lines 23 - 24. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify the stimulation periods as taught by Terry with the stimulation periods as taught 
by Osorio, since such a modification would provide the predictable results of adjusting 
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the vagus nerve stimulation in an efficient manner in order to optimize therapeutic 
delivery and maximize cardiac output. 

Regarding claims 42, 43, 185, and 186, Terry discloses the claimed invention 
except a sensor, configured to sense at least one physiological variable of the subject, 
and to generate a sensor signal responsive thereto, and wherein the control unit is 
configured to receive the sensor signal and to synchronize therewith a commencement 
of at least one of the first and second stimulation periods, wherein the sensed 
physiological variable includes a QRS-complex of the subject, and wherein the control 
unit is configured to initiate the first stimulation period within about 50 milliseconds after 
an occurrence of the QRS-complex. Osorio teaches that it is known to use a sensor, 
configured to sense at least one physiological variable of the subject, and to generate a 
sensor signal responsive thereto, and wherein the control unit is configured to receive 
the sensor signal and to synchronize therewith a commencement of at least one of the 
first and second stimulation periods, wherein the sensed physiological variable includes 
a QRS-complex of the subject, and wherein the control unit is configured to initiate the 
first stimulation period within about 50 milliseconds after an occurrence of the QRS- 
complex as set forth in column 4, lines 53-57 and column 5, lines 13-16. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the invention of Terry with the sensor coupled to the stimulator as 
taught by Osorio, since such a modification would provide the predictable results 
creating closed loop circuitry related to the sensor signal and thus optimizing the 
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therapeutic delivery by quickly and automatically delivering the stimulation in response 
to the sensed signal. 

12. Claims 44, 45, 187, and 188 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Terry as applied to claim 21 above, and further in view of Osorio et 
al. 

Regarding claims 44, 45, 187, and 188, Terry discloses the claimed invention 
except for the sensed physiological variable includes an expiration by the subject, and 
wherein the control unit is configured to initiate the first stimulation period within about 
500 milliseconds after a beginning of the expiration or the sensed physiological variable 
includes diastole of the subject, and wherein the control unit is configured to initiate the 
second stimulation period substantially simultaneously with a portion of the diastole. 
While Osorio does not specifically disclose using expiration or diastole as the sensed 
parameter, Osorio does teach that the signal generator receives sensed physiological 
information and adjusts stimulation therapy accordingly. Because both the timing of 
diastole and expiration are known physiological measures that can be at least estimated 
with a QRS waveform, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to modify the sensed physiological variable as 
taught by Osorio with expiration or the heart being within diastole, since these are 
known equivalents to physiological variables and would provide the predictable results 
of efficiently synchronizing the stimulation with sensed parameters, such as the 
respiration or cardiac cycles. 
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13. Claims 33, 34, 38, 176, 177, and 189 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Terry, Jr. et al. in view of Osorio et al. as applied to claims 21 , 
and 32 above, and further in view of Gross et al. 

Regarding claims 33, 34, 176, and 177, Terry in view of Osorio discloses the 
claimed invention except the control unit is configured to set the first stimulation period 
to have a duration of between about 100 milliseconds and about 1000 milliseconds and 
set the second stimulation period to have a duration of between about 200 milliseconds 
and about 15 seconds. Gross teaches that it is known to have stimulation periods of 
about 200 milliseconds as set forth in paragraph 86. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to replace the first and 
second stimulation periods with periods of about 200 milliseconds as taught by Gross, 
since such a modification would provide the predictable results of optimizing therapeutic 
deliver and maximizing cardiac output. 

Regarding claims 38 and 181 , Terry in view of Osorio discloses the claimed 
invention except for the control unit is configured to: during the first stimulation period, 
configure the current so as to induce action potentials in the vagus nerve, and during 
the second stimulation period, configure the current so as to block action potentials in 
the vagus nerve. Gross teaches that it is known to configure the current so as to induce 
action potentials and block action potentials in the vagus nerve. It would have been 
obvious to one having ordinary skill in the art at the time the invention as made to 
modify the stimulation as taught by Terry in view of Osorio with stimulation that that 
induces and blocks action potentials as taught by Osorio at different time periods, since 
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it is known that two different stimulations could be sent at two different time periods. 
Such a modification would provide the predictable results of optimizing therapeutic 
delivery and maximizing cardiac output. 

14. Claims 40, 41, 183, and 184 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Terry, Jr. et al. in view of Osorio et al. as applied to claims 21 , and 32 
above, and further in view of Stoop et al. (U.S. Patent 6,256,537). 

Regarding claims 40, 41, 183, and 184, Terry in view of Osorio discloses the 
claimed invention except for the control unit is configured to: drive the electrode device 
to apply the current in respective bursts in each of a plurality of cardiac cycles of the 
subject, and configure each pulse of each of the bursts to have a pulse width of at least 
a first pulse width and a number of pulses of at least a first number of pulses during the 
first stimulation period, and to have a pulse width of less than a second pulse width and 
a number of pulses less than a second number of pulses during the second stimulation 
period, the first pulse width being greater than or equal to the second pulse width and 
the first number of pulses being greater than or equal to the second number of pulses. 
Stoop teaches that it is known to alter the number and pulse width from burst to burst as 
set forth in column 8, lines 23 - 27. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to modify the stimulation as taught 
Terry in view of Osorio with the pulse bursts as taught by Stoop, since such a 
modification would provide the predictable results of optimizing therapeutic delivery to 
the atrial cells and thus increase blood flow within the atrium and throughout the heart. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph M. Dietrich whose telephone number is 
(571)270-1895. The examiner can normally be reached on M-F, 8:00 - 5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Sykes can be reached on 571-272-4955. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. M. D./ 

Examiner, Art Unit 3762 
2/6/09 



/George R Evanisko/ 

Primary Examiner, Art Unit 3762 



